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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent precipitation of carbon 
at the fuel pole of an internal reforming solid electrolyte type 
fuel cell and prevent poisoning of the fuel pole by sulfide, in the 
fuel cell generation system having the internal reforming solid 
type electrolyte fuel cell. 

SOLUTION: The fuel cell generation system (1) is constructed 
of a pre-reformer (5) and an internal reforming solid electrolyte 
type fuel cell (7) or the like. The pre-reformer (5) reforms 
hydrocarbon having two or more of carbons in the material gas 
into CH4. The pre-reformer (5) has a tube having a hollow part 
and a catalyst is provided in the hollow part. The catalyst is 
formed of a precious metal catalyst. The pre-reformer (5) is 
jointed to a fuel cell (7) by a jointing member (6) formed of Cu. 
The pre-reformer (5) is connected to a fuel chamber (39) of the 
internal reforming solid electrolyte type fuel cell (7) through a 
third passage (1 7). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The reforming machine which has the catalyst section which changes a with a carbon numbers of two or 
more contained in the above-mentioned material gas during this circulation hydrocarbon to methane under 
existence of hydrogen while circulating material gas (5), 

The fuel electrode with which the fuel gas containing the methane generated when the above-mentioned 
material gas circulated the above-mentioned reforming machine (5) is supplied while being prepared in the 
downstream of this reforming machine (5) (35), It has a cell proper containing the electrolyte (33) which 
intervenes between the oxygen pole (31) to which the oxygen content gas containing oxygen is supplied, 
and the above-mentioned fuel electrode (35) and the above-mentioned oxygen pole (31). While changing the 
above-mentioned fuel gas to the reformed gas which contains hydrogen under existence of water in the 
above-mentioned fuel electrode (35) The internal reforming type solid oxide fuel cell to which electrode 
reaction of the above-mentioned reformed gas and the above-mentioned oxygen content gas is carried out in 
the above-mentioned fuel electrode (35), the above-mentioned oxygen pole (31), and the above-mentioned 
electrolyte (33) (7), 

Preparation ****** fuel cell generation-of-electrical-energy system. 
[Claim 2] 

The catalyst section of a reforming machine (5) is a fuel cell generation-of-electrical-energy system 
according to claim 1 which has a desulfurization operation. 
[Claim 3] 

A fuel cell generation-of-electrical-energy system [ equipped with a mixed means (19) to mix material gas 
before flowing into the above-mentioned reforming machine (5), and the exhaust gas discharged from the 
above-mentioned fuel electrode (35), and to heat the above-mentioned material gas ] according to claim 1 or 
2. 

[Claim 4] 

The fuel cell generation-of-electrical-energy system of any one publication of claim 1-3 equipped with a 
heat exchange means (43) to carry out heat exchange of material gas before flowing into the above- 
mentioned reforming machine (5), and the exhaust gas discharged from one side or the both sides of the 
above-mentioned fuel electrode (35) and the above-mentioned oxygen pole (31), and to heat the above- 
mentioned material gas. 
[Claim 5] 

The fuel cell generation-of-electrical-energy system of any one publication of claim 1-4 equipped with the 
incubation means which keeps the temperature of the catalyst section of a reforming machine (5) at 400 
degrees C or more and 500 degrees C or less. 
[Claim 6] 

An incubation means is a fuel cell generation-of-electrical-energy system according to claim 5 constituted so 
that the above-mentioned reforming machine (5) may be heated using the heat which the above-mentioned 
internal reforming type solid oxide fuel cell (7) has. 
[Claim 7] 

The catalyst section of a reforming machine (5) is the fuel cell generation-of-electncal-energy system of any 
one publication of claim 1 -6 which has Ru or Rh. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a fuel cell generation-of-electrical-energy system. 
[0002] 

[Description of the Prior Art] 

Conventionally, the generation-of-electrical-energy system which has a solid oxide fuel cell is known. 
[0003] 

The solid oxide fuel cell is constituted by an electrolyte, the fuel electrode, the air pole, the combustion 
chamber, the air chamber, etc. A fuel electrode is prepared in one electrolytic field, and the air pole is 
prepared in the field of another side. And a combustion chamber is prepared in a fuel electrode side by using 
an electrolyte as a septum, and the air chamber is prepared in the air pole side. 
[0004] 

When generating electricity, H2 and CO are supplied to a combustion chamber, and air is supplied to an air 
chamber. The oxygen in an air chamber is dissociated by the interface of an air pole and an electrolyte, 
serves as oxygen ion (02-), and moves to a fuel electrode side. And 02- reacts with H2 and CO in a 
combustion chamber by the interface of a fuel electrode and an electrolyte, and, thereby, H20 and C02 are 
generated. A generation of electrical energy is performed by the electron emitted from 02- at this time. 
[0005] 

By the way, H2 and CO which are supplied to a combustion chamber are generated by the reformer 
prepared in the upstream of a combustion chamber. A reformer reforms the town gas containing methane to 
H2 and CO under existence of a steam. Here, the above-mentioned reforming reaction needs to supply heat 
from the exterior for big endothermic reaction. However, in the conventional generation-of-electrical-energy 
system, the exhaust gas discharged from the fuel electrode was supplied to the reformer, and since the 
above-mentioned reforming reaction was performed using the heat which the exhaust gas has, the heat 
generated in the case of a generation of electrical energy was not able to be used for the above-mentioned 
reforming reaction. Therefore, the problem that the effectiveness of a generation of electrical energy fell had 
arisen. 
[0006] 

Then, town gas was directly supplied to the combustion chamber, and the internal reforming type solid 
oxide fuel cell which reforms the above-mentioned town gas to H2 and CO was developed. The heat 
generated at the time of a generation of electrical energy could be used for the above-mentioned reforming 
reaction by this, and improvement in the effectiveness of a generation of electrical energy was able to be 
aimed at. 
[0007] 

[Problem(s) to be Solved by the Invention] 

By the way, when the carbon in town gas deposits within a generation-of-electrical-energy system, there is a 
possibility that depositing carbon may cover a fuel electrode and may bar electrode reaction. So, it is 
necessary to prevent the carbon in town gas depositing within a generation-of-electrical-energy system. 
[0008] 

Here, in order to prevent the carbon in the town gas directly supplied to a combustion chamber depositing 
within a combustion chamber, it is known that it is effective to supply a steam to a combustion chamber. 
However, not only methane but the with a carbon numbers [, such as ethane, ] of two or more hydrocarbon 
is contained in town gas. And to the ability to prevent a carbon deposit, if methane supplies a small amount 
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of steam, if a with a carbon numbers of two or more hydrocarbon does not supply a steam so much, it cannot 
prevent a carbon deposit. Therefore, when there was little amount of supply of the steam to a combustion 
chamber, there was a possibility that carbon might deposit in a combustion chamber. 
[0009] 

Then, what is necessary is just to supply a steam to a combustion chamber so much, in order to prevent a 
deposit of the carbon within a combustion chamber. But, the heat for generating a lot of steams in this case 
will be too many needed, and decline in generating efficiency will be caused. 
[0010] 

Moreover, before town gas is supplied to a combustion chamber, a desulfurizer lets it pass, and the sulfide is 
removed. However, it is difficult to remove all the sulfides contained in town gas by the desulfurizer. 
Therefore, when the sulfide was contained in the town gas supplied to a combustion chamber, there was a 
possibility that poisoning of the fuel electrode might be carried out with the sulfide. Degradation of the 
engine performance of a fuel cell was caused at this time. 
[0011] 

This invention is made in view of this point, and the place made into the purpose is in the fuel cell 
generation-of-electrical-energy system which has an internal reforming type solid oxide fuel cell to offer the 
technique which prevents a deposit of the carbon in the fuel electrode of an internal reforming type solid 
oxide fuel cell. Moreover, it is in offering the technique which prevents carrying out poisoning of the fuel 
electrode with a sulfide. 
[0012] 

[Means for Solving the Problem] 

The reforming machine which has the catalyst section which changes a with a carbon numbers of two or 
more contained in the above-mentioned material gas during this circulation hydrocarbon to methane under 
existence of hydrogen while invention of claim 1 circulates material gas, The fuel electrode with which the 
fuel gas containing the methane generated when the above-mentioned material gas circulated the above- 
mentioned reforming machine is supplied while being prepared in the downstream of this reforming 
machine, While having a cell proper containing the electrolyte which intervenes between the oxygen pole to 
which the oxygen content gas containing oxygen is supplied, and the above-mentioned fuel electrode and 
the above-mentioned oxygen pole and changing the above-mentioned fuel gas to the reformed gas which 
contains hydrogen under existence of water in the above-mentioned fuel electrode It is a fuel cell 
generation-of-electrical-energy system equipped with the internal reforming type solid oxide fuel cell to 
which electrode reaction of the above-mentioned reformed gas and the above-mentioned oxygen content gas 
is carried out in the above-mentioned fuel electrode, the above-mentioned oxygen pole, and the above- 
mentioned electrolyte. 
[0013] 

Thereby, in order that a reforming machine may change a with a carbon numbers of two or more 
hydrocarbon to methane, a with a carbon numbers of two or more hydrocarbon is not contained in the fuel 
gas supplied to a fuel electrode. Therefore, even when there is little amount of supply of the water to a fuel 
electrode, there are few possibilities that carbon may deposit in a fuel electrode. Therefore, according to this 
invention, a deposit of the carbon in the fuel electrode of an internal reforming type solid oxide fuel cell can 
be prevented. 
[0014] 

As for invention of claim 2, the catalyst section of a reforming machine has a desulfunzation operation. 

Thereby, though the sulfide was contained in material gas, the above-mentioned sulfide is adsorbed by the 
catalyst section of a reforming machine. Therefore, since a sulfide is not contained in the fuel gas supplied 
to a fuel electrode, there is no possibility that poisoning of the fuel electrode may be carried out with a 
sulfide. Therefore, according to this invention, it can prevent carrying out poisoning of the fuel electrode of 
an internal reforming type solid oxide fuel cell with a sulfide. 

[0016] . 
Invention of claim 3 is equipped with a mixed means to mix material gas before flowing into the above- 
mentioned reforming machine, and the exhaust gas discharged from the above-mentioned fuel electrode, and 
to heat the above-mentioned material gas. 

[° 017 ] , *, ■ r - 

Material gas is heated in order to mix by this material gas before a mixed means flows into a retorming 

machine, and the exhaust gas discharged from a fuel electrode. So, the reaction for which a with a carbon 
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numbers of two or more hydrocarbon is changed to methane is activated, and a with a carbon numbers of 
two or more hydrocarbon can be certainly changed to methane. Therefore, since the heat which exhaust gas 
has is used while being able to change a with a carbon numbers of two or more hydrocarbon to methane 
certainly using the heat which exhaust gas has according to this invention, improvement in the generating 
efficiency of a fuel cell generation-of-electrical-energy system can be aimed at. 
[0018] 

Invention of claim 4 is equipped with a heat exchange means to carry out heat exchange of material gas 
before flowing into the above-mentioned reforming machine, and the exhaust gas discharged from one side 
or the both sides of the above-mentioned fuel electrode and the above-mentioned oxygen pole, and to heat 
the above-mentioned material gas. 
[0019] 

Material gas is heated in order to carry out heat exchange of material gas before a heat exchange means 
flows into a reforming machine, and the exhaust gas discharged from one side or the both sides of a fuel 
electrode and an oxygen pole by this. So, the reaction for which a with a carbon numbers of two or more 
hydrocarbon is changed to methane is activated, and a with a carbon numbers of two or more hydrocarbon 
can be certainly changed to methane. Therefore, since the heat which exhaust gas has is used while being 
able to change a with a carbon numbers of two or more hydrocarbon to methane certainly using the heat 
which exhaust gas has according to this invention, improvement in the generating efficiency of a fuel cell 
generation-of-electrical-energy system can be aimed at further. 
[0020] 

Invention of claim 5 is equipped with the incubation means which keeps the temperature of the catalyst 

section of a reforming machine at 400 degrees C or more and 500 degrees C or less. 

[0021] 

By the way, when the temperature of a reforming machine is high, the reaction from which the with a 
carbon numbers [ not only a reaction but ] of two or more hydrocarbon from which a with a carbon numbers 
of two or more hydrocarbon changes to methane changes to hydrogen and a carbon monoxide under 
existence of water also occurs actively. However, it is not desirable from a viewpoint of generating 
efficiency to change material gas to hydrogen and a carbon monoxide, before supply to a fuel electrode as 
mentioned above. 
[0022] 

Since the temperature of a reforming machine is kept at 500 degrees C or less by the incubation means here 
according to this invention, the reaction from which a with a carbon numbers of two or more hydrocarbon 
changes to methane with a reforming vessel mainly occurs, and the reaction from which a with a carbon 
numbers of two or more hydrocarbon changes to hydrogen and a carbon monoxide hardly occurs. Therefore, 
according to this invention, improvement in the generating efficiency in a fuel cell generation-of-electrical- 
energy system can be aimed at further. 

[0023] . 
Moreover, when the temperature of a reforming machine is high, the carbon in material gas tends to deposit 
in the catalyst section of a reforming machine. 
[0024] * 

Since the temperature of a reforming machine is kept at 400 degrees C or more and 500 degrees C or less by 
the incubation means here according to this invention, the carbon in material gas cannot deposit easily in the 
catalyst section. Therefore, according to this invention, it can prevent carbon depositing in the catalyst 
section of a reforming machine. 
[0025] 

Invention of claim 6 is constituted so that an incubation means may heat the above-mentioned retorming 
machine using the heat which the above-mentioned internal reforming type solid oxide fuel cell has. 

[0026] innn 
By the way, the internal reforming type solid oxide fuel cell is operating by 700 degrees C - about 1000 

degrees C high temperature. 

[0027] 

Since an incubation means heats a reforming machine here using the heat which an internal reforming type 
solid oxide fuel cell has according to this invention, the temperature of a reforming machine can be kept at 
400 degrees C or more and 500 degrees C or less. Therefore, since the temperature of a reforming machine 
can be kept at 400 degrees C or more and 500 degrees C or less according to this invention, without 
establishing an incubation means separately, improvement in the generating efficiency of a fuel cell 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/1 6/2005 



JP,2004-071450,A [DETAILED DESCRIPTION] 



Page 4 of 1 1 



generation-of-electrical-energy system can be aimed at further. 
[0028] 

As for invention of claim 7, the catalyst section of a reforming machine has Ru or Rh. 
[0029] 

Thereby, the catalyst section of a reforming machine is formed of Ru excellent in carbon-proof deposit 
nature, or Rh. Therefore, according to this invention, it can prevent carbon depositing in the catalyst section 
of a reforming machine. 
[0030] 

Moreover, since Ru or Rh has the high capacity to adsorb a sulfide, it can ensure adsorption of a sulfide by 
the catalyst section of a reforming machine. Therefore, according to this invention, it can prevent certainly 
carrying out poisoning of the fuel electrode of an internal reforming type solid oxide fuel cell with a sulfide. 
[0031] 

[Embodiment of the Invention] 
(Operation gestalt 1) 

Hereafter, the operation gestalt of this invention is explained to a detail based on a drawing. 
[0032] 

As shown in drawing 1 , the fuel cell generation-of-electrical-energy system (1) concerning this operation 
gestalt is constituted by the interior reforming type solid oxide fuel cell (7) of desulfurizer (3) pre reformer 
(5), (it being hereafter called a fuel cell), a combustion machine (9), a heat exchanger (1 1), the 1st - the 6th 
passage (13, 15, 17, 19, 21, 23), the 1st - the 3rd blower (25, 27, 29), etc. In addition, the reforming machine 
as used in the field of this invention is constituted by the pre reformer (5), and the mixed means is 
constituted by the 4th passage (19). 
[0033] 

The end (it sets to drawing 1 and is a right end) of the 1st passage (13) is connected with the inlet port (3a) 

of a desulfurizer (3). 

[0034] 

The 1st blower (25) sends out town gas to a desulfurizer (3) through the 1st passage (13). Town gas is CH4, 

C2H6, C3H8, and gas containing C4H10. It is here, for example, about 88%, about 6%, C2H6 become 

[ about 4% and C4H1 0 ], and, as for the rate of a presentation of town gas 1 3 A, C3H8 have become [ CH4 ] 

about 2%. 

[0035] 

A desulfurizer (3) circulates the town gas which flowed and adsorbs the sulfide in town gas. The outlet (3b) 

of a desulfurizer (3) is connected with the end (left end) of the 2nd passage (15). 

[0036] 

While a pre reformer (5) circulates the material gas with which the town gas which circulated, and the fuel 
recirculating gas mentioned later mixed the desulfurizer (3) and does not reform CH4 in material gas, it 
reforms a with a carbon numbers [ in material gas ] of two or more hydrocarbon, C2H6 [ i.e., ], C3H8, and 
C4H10 grade to CH4. The inlet port (5a) of a pre reformer (5) was connected with the other end (right end) 
of the 2nd passage (1 5), and the outlet (5b) is connected with the end (lower limit) of the 3rd passage (17). 
[0037] ' ^ 

A pre reformer (5) is equipped with tubing which has a centrum, and the catalyst section is prepared in the 
centrum. The catalyst section is formed of precious metal catalysts, such as Ru and Rh. Moreover, the 
catalyst section also has the property to adsorb the sulfide in gas. Here, the amount of the precious metal 
catalyst which forms the catalyst section is an amount needed for adsorbing all the sulfides in the gas which 
was not adsorbed with a desulfurizer (3) at worst after starting a fuel cell (7) until the life of a fuel cell (7) is 
exhausted. 
[0038] 

The pre reformer (5) is joined to the fuel cell (7) by the thermally conductive high metal (6), for example, 
the connector formed of Cu. And as for the temperature of the catalyst section of propagation and a pre 
reformer (5), 400 degrees C or more of heat which a fuel cell (7) has are kept desirable to the pre reformer 
(5) by 400 degrees C - 500 degrees C through the connector (6). 
[0039] 

The fuel cell (7) is constituted by the air pole (31) which consists of MnO (La, calcium)3, the electrolyte 
(33) which consists of YSZ, the fuel electrode (35) which consists of nickel-YSZ, the air chamber (37), the 
combustion chamber (39), the external circuit (41), etc. Only ion can pass through the interior and an 
electrolyte (33) cannot pass gas and an electron. A fuel electrode (35) is prepared in one electrolytic (33) 
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field (left-hand side field), and the air pole (31) is prepared in the field (right-hand side field) of another 
side And a combustion chamber (39) is prepared in a fuel electrode (35) side by using an electrolyte (33) as 
a septum, and the air chamber (37) is prepared in the air pole (31) side. The fuel electrode (35) and the air 
pole (31) are connected through the external circuit (41). The operating temperature of a fuel cell (7) is 700 
degrees C - 1000 degrees C. In addition, the oxygen pole as used in the field of this invention corresponds to 
an air pole (32). 
[0040] 

The inlet port (37a) of an air chamber (37) is connected with the end of the 5th passage (21) where air 
circulates. And air is supplied to an air chamber (37) by the 3rd blower (29). 02 in the supplied air is 
dissociated by the interface of an air pole (31) and an electrolyte (33), becomes 02-, and moves to a fuel 
electrode (35) side. 

Thehuet port (39a) of a combustion chamber (39) is connected with the other end of the 3rd passage (17). 
The fuel gas containing CH4 which flowed out of the pre reformer (5) is supplied to a combustion chamber 
(39). And the supplied fuel gas changes with the catalyses of nickel contained in a fuel electrode (35) to the 
reformed gas containing CO and H2. Furthermore, this reformed gas reacts with a fuel electrode (35) and 
02- which has moved from the air pole (31) side by the interface with an electrolyte (33). Thereby, the gas 
containing H20 and C02 is generated. At this time, the electron emitted from 02- flows into an external 
circuit (41) from a fuel electrode (35). 

Moreover, recycling opening (39b) of a combustion chamber (39) is connected with the halfway section of 
the 2nd passage (15) through the 4th passage (19). And the fuel recirculating gas containing H20 discharged 
from the combustion chamber (39), and C02, H2 and CO is sent out to the 2nd passage (15) by the 2nd 
blower (27). The fuel recirculating gas which flowed into the 2nd passage (1 5) is mixed with the town gas 
which circulated the desulfurizer (3). In addition, the exhaust gas as used in the field of this invention 
corresponds to a fuel recirculating gas. 

The combustion machine (9) is connected with the air chamber (37) and combustion chamber (39) of a fuel 
cell (7). And a combustion machine (9) burns the exhaust gas discharged from the exhaust gas and the air 
chamber (37) containing CO and H2 which were discharged from the combustion chamber (39). 

[0044] i.- ,™ 

The 6th passage (23) is passage where the exhaust gas which burned with the combustion machine (9) 
circulates, the end (left end) was connected with the combustion machine (9), and the other end (right end) 
is connected with the exhaust port (not shown) of exhaust gas. 

[OO 45 ] , , • ,, , A , 

In the heat exchanger (1 1), the 5th passage (21) and the 6th passage (23) have extended in parallel. And a 

heat exchanger (11) carries out heat exchange of the air which circulates the 5th passage (21), and the 

exhaust gas which circulates the 6th passage (23). 

[0046] *" 

Here, actuation of a fuel cell generation-of-electrical-energy system (1) is explained. 
[0047] 

First, town gas flows into a desulfurizer (3) through the 1st passage (13). And the sulfide to contain is 
removed when the town gas which flowed into the desulfurizer (3) circulates a desulfurizer (3). 

Next! the town gas with which the sulfide was removed flows out a desulfurizer (3), and circulates the 2nd 
passage (15). And town gas is mixed with the fuel recirculating gas containing H20, and C02, H2 and CO 
in the juncture of the 2nd passage (15) and the 4th passage (19). The material gas which town gas and a fuel 
recirculating gas mixed flows into a pre reformer (5) through the 2nd passage (15). 
[0049] 

Next, actuation of a pre reformer (5) is explained to a detail. 
[0050] 

In the catalyst section of a pre reformer (5), while the methanation reaction by which a with a carbon 
numbers of two or more hydrocarbon and hydrogen react, and methane is generated when material gas 
circulates the catalyst section occurs actively, the steam-reforming reaction by which a with a carbon 
numbers of two or more hydrocarbon and a steam react, and hydrogen and a carbon monoxide are generated 
occurs a little. In addition, a methanation reaction continues and occurs in the whole catalyst section of a pre 
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reformer (5), and a steam-reforming reaction occurs mainly in the catalyst section by the side of the inlet 

port (5a) of a pre reformer (5). 

[0051] 

The reaction formula of a methanation reaction is as being shown in the following formula. This reaction is 
exothermic reaction. 
CnH2n+2+(n-l) H2 -> nCH4 - **1 
[0052] 

Here, H2 used by the methanation reaction is H2 contained in H2 and the fuel recirculating gas which are 

generated at a steam-reforming reaction. 

[0053] 

The reaction formula of a steam-reforming reaction is as being shown in the following formula. This 
reaction is endothermic reaction. 
CnH2n+2+nH20 -> nCO+(2n+l) H2 - **2 
[0054] 

In the catalyst section of a pre reformer (5), namely, above-mentioned formula **1 And formula **2 A 
**** reaction occurs and methane, a carbon monoxide, and hydrogen are generated from two or more 
hydrocarbons. 
[0055] 

In addition, above-mentioned formula **1 And formula **2 It is thought that the reaction of not only the 
reaction of the forward direction which goes to the right-hand side from ** and left part but the hard flow 
which goes to left part from the right-hand side has also occurred in coincidence. However, since there are 
many reactions of the forward direction as compared with the reaction of hard flow, it can be considered that 
the reaction of the forward direction has occurred. 
[0056] 

By the way, even if it circulates town gas to a desulfurizer (3), as for the sulfide contained in town gas, not 
the all are necessarily removed by the desulfurizer (3). Here, since the catalyst section of a pre reformer (5) 
has the property to adsorb the sulfide in gas, the sulfide which remains in material gas is removed by 
circulating a pre reformer (5). 
[0057] 

CH4 generated by circulating a pre reformer (5) and the fuel gas H20 Included flow into the combustion 

chamber (39) of a fuel cell (7) through the 3rd passage (17). 

[0058] 

On the other hand, air flows into a heat exchanger (11) through the 5th passage (21). And in a heat 
exchanger (11), air and the exhaust gas which burned with the combustion machine (9) perform heat 
exchange, and, thereby, air is heated. The heated air flows into the air chamber (37) of a fuel cell (7) through 
the 5th passage (21). 
[0059] 

Next, actuation of a fuel cell (7) is explained to a detail. 
[0060] 

In a combustion chamber (39), the steam-reforming reaction at which methane and a steam react and a 
carbon monoxide and hydrogen are generated by the catalysis of nickel contained in a fuel electrode (35) is 
performed. 
[0061] 

The reaction formula of a steam-reforming reaction is as being shown in the following formula. This 
reaction is endothermic reaction. 
CH4+H20 -> CO+3H2 - **3 
[0062] 

Next, the reaction for which the oxygen in an air chamber (37) dissociates by the interface of an air pole 

(31) and an electrolyte (33), and serves as oxygen ion is performed. 

[0063] 

The reaction formula of the above-mentioned reaction is as being shown in the following formula. 

02+2e-->02 — **4 

[0064] 

Oxygen ion moves to a fuel electrode (35) side through an electrolyte (33). And the reaction by which the 
carbon monoxide and hydrogen in oxygen ion and a combustion chamber (39) react, and a carbon dioxide 
and a steam are generated by the interface of a fuel electrode (35) and an electrolyte (33) is performed. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/1 6/2005 



JP,2004-071450,A [DETAILED DESCRIPTION] 



Page 7 of 1 1 



[0065] 

The reaction formula of the above-mentioned reaction is as being shown in the following formula. 
CO+02-->C02+2e — **5 
H2+02~>H20+2e - - **6 
[0066] 

At this time, the electron emitted from 02- flows into an external circuit (41) from a fuel electrode (35). 
And electrical energy is taken out in an external circuit (41), and a generation of electrical energy is 
performed. 
[0067] 

An electron flows into an air pole (31) from an external circuit (41). Furthermore, formula **4 It is alike, 
and it reacts with the oxygen in an air chamber (37) by the interface of an air pole (31) and an electrolyte 
(33), and becomes oxygen ion so that it may be shown. 
[0068] 

The fuel recirculating gas which, on the other hand, contains H20 discharged from the combustion chamber 
(39), and C02, H2 and CO flows into the 2nd passage (15) through the 4th passage (19). And a fuel 
recirculating gas is mixed with town gas in the juncture of the 2nd passage (15) and the 4th passage (19). 
[0069] 

Moreover, the exhaust gas discharged from the exhaust gas and the air chamber (37) containing CO and H2 
which were discharged from the combustion chamber (39) flows into a combustion machine (9). And 
exhaust gas burns in a combustion machine (9). 
[0070] 

The reaction formula of the above-mentioned combustion is as being shown in the following formula. 
CO+1 /202 ->C02 -**7 
H2+1/202 ->H20 - **8 
[0071] 

The exhaust gas which burned flows into a heat exchanger (11) through the 6th passage (23), and performs 

the air and heat exchange which circulate the 5th passage (21). 

[0072] 

The exhaust gas which circulated the heat exchanger (1 1) is discharged from an exhaust port through the 6th 

passage (23). 

[0073] 

According to this operation gestalt, in order that a pre reformer (5) may reform a with a carbon numbers [ in 
material gas ] of two or more hydrocarbon, C2H6 [ i.e., ], C3H8, and C4H10 grade to CH4, a with a carbon 
numbers of two or more hydrocarbon is not contained in the fuel gas supplied to a combustion chamber 
(39). Therefore, since the hydrocarbon contained in fuel gas is occupied by CH4, even when there is little 
amount of supply of the water to a combustion chamber (39), there are few possibilities that carbon may 
deposit in a combustion chamber (39). Therefore, a deposit of the carbon in the combustion chamber (39) of 
a ftiel cell (7) can be prevented. 
[0074] 

Moreover, though the sulfide was contained in material gas, the above-mentioned sulfide is adsorbed by the 
catalyst section of a pre reformer (5). Therefore, since a sulfide is not contained in the fuel gas supplied to a 
combustion chamber (39), a possibility that poisoning may be carried out with a sulfide does not have a fuel 
electrode (35). Therefore, it can prevent carrying out poisoning of the fuel electrode (35) of a fuel cell (7) 
with a sulfide. 
[0075] 

Moreover, a fuel recirculating gas and the material gas which circulates the 2nd passage (15) are mixed by 
the 4th passage (19). Thereby, material gas is heated. So, in a pre reformer (5), the reaction for which a with 
a carbon numbers [ in material gas ] of two or more hydrocarbon is changed to methane is activated, and a 
with a carbon numbers of two or more hydrocarbon can be certainly changed to methane. Therefore, while 
being able to change a with a carbon numbers of two or more hydrocarbon to methane certainly using the 
heat which a fuel recirculating gas has, since the heat which a fuel recirculating gas has is used, 
improvement in the generating efficiency of a fuel cell generation-of-electrical-energy system (1) can be 
aimed at. 
[0076] 

By the way, when the temperature of a pre reformer (5) is high, the reaction from which the with a carbon 
numbers [ not only a reaction but ] of two or more hydrocarbon from which a with a carbon numbers [ in 
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material gas ] of two or more hydrocarbon changes to methane changes to hydrogen and a carbon monoxide 
under existence of water also occurs actively. However, it is not desirable from a viewpoint of generating 
efficiency to change material gas to hydrogen and a carbon monoxide, before supply to a combustion 
chamber (39). 
[0077] 

Here, since the temperature of a pre reformer (5) is kept at 500 degrees C or less, in a pre reformer (5), the 
reaction from which a with a carbon numbers of two or more hydrocarbon changes to methane mainly 
occurs, and the reaction from which a with a carbon numbers of two or more hydrocarbon changes to 
hydrogen and a carbon monoxide hardly occurs. Therefore, improvement in the generating efficiency in a 
fuel cell generation-of-electrical-energy system (1) can be aimed at further. 
[0078] 

Moreover, when the temperature of a pre reformer (5) is high, the carbon in material gas tends to deposit in 

the catalyst section of a pre reformer (5). 

[0079] 

Here, since the temperature of a pre reformer (5) is kept at 400 degrees C - 500 degrees C by the fuel cell 
(7), the carbon in material gas cannot deposit easily in the catalyst section of a pre reformer (5). Therefore, it 
can prevent carbon depositing in the catalyst section of a pre reformer (5). 
[0080] 

By the way, the fuel cell (7) is operating at 700 degrees C - 1000 degrees C. 
[0081] 

Here, since the pre reformer (5) is joined to the fuel cell (7) by the connector (6), the temperature of a pre 
reformer (5) can be kept at 400 degrees C - 500 degrees C using the heat which a fuel cell (7) has. 
Therefore, since the temperature of a pre reformer (5) can be kept at 400 degrees C - 500 degrees C, without 
establishing separately an incubation means to keep a pre reformer (5) warm, improvement in the generating 
efficiency of a fuel cell generation-of-electrical-energy system (1) can be aimed at further. 
[0082] 

Moreover, since the catalyst section of a pre reformer (5) is formed of precious metal catalysts, such as Ru, 
Rh, etc. excellent in carbon-proof deposit nature, it can prevent carbon depositing in the catalyst section of a 
pre reformer (5). 
[0083] 

Moreover, since precious metal catalysts, such as Ru and Rh, have the high capacity to adsorb a sulfide, the 
catalyst section of a pre reformer (5) can perform adsorption of a sulfide. Therefore, it can prevent certainly 
carrying out poisoning of the fuel electrode (35) of a fuel cell (7) with a sulfide. 
[0084] 

(Operation gestalt 2) 

This operation gestalt adds modification so that the town gas before pre reformer circulation and the exhaust 
gas which burned with the combustion machine may carry out heat exchange to the operation gestalt 1 . 
[0085] 

As shown in drawing 2 , the fuel cell generation-of-electrical-energy system (1) concerning this operation 
gestalt A desulfurizer (3), a pre reformer (5), a fuel cell (7), a combustion machine (9), It is constituted by 
the 1st heat exchanger (43), the 2nd heat exchanger (45), a water pump (47), a water tank (49), the 7th - the 
12th passage (51, 53, 55, 57, 59, 61), the 4th blower (63), the 5th blower (65), etc. In addition, the heat 
exchange means as used in the field of this invention is constituted by the 1st heat exchanger (43). 
[0086] 

The end (left end in drawing 2 ) of the 7th passage (51) is connected with the inlet port (3a) of a desulfurizer 

(3). 

[0087] 

The 4th blower (63) sends out town gas to a desulfurizer (3) through the 7th passage (51). 
[0088] 

The end of the 8th passage (53) was connected with the outlet (3b) of a desulfurizer (3), and the other end 

(upper limit) is connected with the halfway section of the 9th passage (55). 

[0089] 

The end (right end) of the 9th passage (55) was connected with the water pump (47), and the other end (left 

end) is connected with the inlet port (5a) of a pre reformer (5). 

[0090] 

The water pump (47) is connected with the water tank (49). A water tank (49) stores water. A water pump 
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(47) breathes out the water which sucked in the water stored by the water tank (49) and absorbed the 9th 
passage (55) to the circulating town gas. 

[0091] The end of the 10th passage (57) was connected with the outlet (5b) of a pre reformer (5), and the 

other end is connected with the inlet port (39a) of a combustion chamber (39). 

[0092] 

The end of the 1 1th passage (59) is connected with the inlet port (37a) of an air chamber (37). 
[0093] 

The 5th blower (65) sends out air to the air chamber (37) of a fuel cell (7) through the 1 1th passage (59). 
[0094] 

The end (left end) of the 12th passage (61) was connected with the combustion machine (9), and the other 

end (right end) is connected with the exhaust port of exhaust gas. 

[0095] 

In the 1st heat exchanger (43), the 9th passage (55) and the 12th passage (61) have extended in parallel. And 
the 1st heat exchanger (43) carries out heat exchange of the town gas which circulates the 9th passage (55), 
and the exhaust gas which circulates the 12th passage (61). 
[0096] 

In the 2nd heat exchanger (45), the 1 1th passage (59) and the 12th passage (61) have extended in parallel. 
And the 2nd heat exchanger (45) carries out heat exchange of the air which circulates the 1 1th passage (59), 
and the exhaust gas which circulates the 12th passage (61). 
[0097] 

Here, actuation of a fuel cell generation-of-electrical-energy system (1) is explained. 
[0098] 

First, town gas flows into a desulfurizer (3) through the 7th passage (51). And the sulfide to contain is 
removed when the town gas which flowed into the desulfurizer (3) circulates a desulfurizer (3). 
[0099] 

Next, the town gas with which the sulfide was removed flows out a desulfurizer (3), and circulates the 8th 
passage (53). And water is supplied with a water pump (47) to town gas in the juncture of the 8th passage 
(53) and the 9th passage (55). 
[0100] 

The town gas with which water was supplied flows into the 1st heat exchanger (43) through the 9th passage 
(55). And in the 1st heat exchanger (43), as for the town gas with which water was supplied, and the exhaust 
gas which burned with the combustion machine (9), heat exchange is performed, and, thereby, town gas is 
heated. The heated town gas flows into a pre reformer (5) through the 9th passage (55). 
[0101] 

On the other hand, air flows into the 2nd heat exchanger (45) through the 1 1th passage (59). 

And in the 2nd heat exchanger (45), air and the exhaust gas which burned with the combustion machine (9) 

perform heat exchange, and, thereby, air is heated. The heated air flows into the air chamber (37) of a fuel 

cell (7) through the 1 1th passage (59). 

[0102] 

Moreover, the exhaust gas which burned with the combustion machine (9) flows into the 2nd heat exchanger 
(45) through the 12th passage (61). Next, the exhaust gas which flowed out the 2nd heat exchanger (45) 
flows into the 1st heat exchanger (43). Finally, the exhaust gas which flowed out the 1st heat exchanger (43) 
is discharged from an exhaust port. 
[0103] 

According to this operation gestalt, in the 1st heat exchanger (43), heat exchange of the town gas which 
circulates the 9th passage (55), and the exhaust gas which circulates the 12th passage (61) is carried out. 
Thereby, town gas is heated. So, in a pre reformer (5), the reaction for which a with a carbon numbers [ in 
material gas ] of two or more hydrocarbon is changed to methane is activated, and a with a carbon numbers 
of two or more hydrocarbon can be certainly changed to methane. Therefore, while being able to change a 
with a carbon numbers of two or more hydrocarbon to methane certainly using the heat which exhaust gas 
has, since the heat which exhaust gas has is used, improvement in the generating efficiency of a fuel cell 
generation-of-electrical-energy system (1) can be aimed at. 
[0104] 

(Other operation gestalten) 

With each above-mentioned operation gestalt, although precious metal catalysts, such as Ru and Rh, are 
used for the catalyst section of a pre reformer (5), nickel system catalyst may be used. 
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[0105] 

d Moreover, with each above-mentioned operation gestalt, although the pre reformer (5) is joined to the fuel 
cell (7) by the connector (6), the pre reformer of the shape of tubing formed in the inlet port (39a) of the 
combustion chamber (39) of a fuel cell (7) by Cu may be connected directly. 
[0106] 

Although town gas is used as material gas with each above-mentioned operation gestalt, material gas may be 

coal gas containing natural gas, a methanol, naphtha, and a carbon monoxide etc. 

[0107] 

[Effect of the Invention] 

According to invention of claim 1 , in order that a reforming machine may change a with a carbon numbers 
of two or more hydrocarbon to methane, a with a carbon numbers of two or more hydrocarbon is not 
contained in the fuel gas supplied to a fuel electrode. Therefore, since there are few possibilities that carbon 
may deposit in a fuel electrode even when there is little amount of supply of the water to a fuel electrode, a 
deposit of the carbon in the fuel electrode of an internal reforming type solid oxide fuel cell can be 
prevented. 
[0108] 

According to invention of claim 2, though the sulfide was contained in material gas, the above-mentioned 
sulfide is adsorbed by the catalyst section of a reforming machine. Therefore, since a sulfide is not contained 
in the fuel gas supplied to a fuel electrode and there is no possibility that poisoning of the fuel electrode may 
be carried out with a sulfide, it can prevent carrying out poisoning of the fuel electrode of an internal 
reforming type solid oxide fuel cell with a sulfide. 
[0109] 

Material gas is heated in order for a mixed means to mix material gas before flowing into a reforming 
machine, and the exhaust gas discharged from a fuel electrode according to invention of claim 3. So, the 
reaction for which a with a carbon numbers of two or more hydrocarbon is changed to methane is activated, 
and a with a carbon numbers of two or more hydrocarbon can be certainly changed to methane. Therefore, 
since the heat which exhaust gas has is used while being able to change a with a carbon numbers of two or 
more hydrocarbon to methane certainly using the heat which exhaust gas has, improvement in the generating 
efficiency of a fuel cell generation-of-electrical-energy system can be aimed at. 
[0110] 

Material gas is heated in order for a heat exchange means to carry out heat exchange of material gas before 
flowing into a reforming machine, and the exhaust gas discharged from one side or the both sides of a fuel 
electrode and an oxygen pole according to invention of claim 4. So, the reaction for which a with a carbon 
numbers of two or more hydrocarbon is changed to methane is activated, and a with a carbon numbers of 
two or more hydrocarbon can be certainly changed to methane. Therefore, since the heat which exhaust gas 
has is used while being able to change a with a carbon numbers of two or more hydrocarbon to methane 
certainly using the heat which exhaust gas has, improvement in the generating efficiency of a fuel cell 
generation-of-electrical-energy system can be aimed at further. 
[0111] 

According to invention of claim 5, since the temperature of a reforming machine is kept at 500 degrees C or 
less by the incubation means, with a reforming vessel, the reaction from which a with a carbon numbers of 
two or more hydrocarbon changes to methane mainly occurs, and the reaction from which a with a carbon 
numbers of two or more hydrocarbon changes to hydrogen and a carbon monoxide hardly occurs. Therefore, 
improvement in the generating efficiency in a fuel cell generation-of-electrical-energy system can be aimed 
at further. 
[0112] 

Moreover, since the temperature of a reforming machine is kept at 400 degrees C or more and 500 degrees C 
or less by the incubation means, the carbon in material gas cannot deposit easily in the catalyst section. 
Therefore, it can prevent carbon depositing in the catalyst section of a reforming machine. 
[0113] 

Since an incubation means heats a reforming machine using the heat which an internal reforming type solid 
oxide fuel cell has according to invention of claim 6, the temperature of a reforming machine can be kept at 
400 degrees C or more and 500 degrees C or less. Therefore, since the temperature of a reforming machine 
can be kept at 400 degrees C or more and 500 degrees C or less, without establishing an incubation means 
separately, improvement in the generating efficiency of a fuel cell generation-of-electrical -energy system 
can be aimed at further. 
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[0114] 

According to invention of claim 7, the catalyst section of a reforming machine is formed of Ru excellent in 
carbon-proof deposit nature, or Rh. Therefore, it can prevent carbon depositing in the catalyst section of a 
reforming machine. 
[0115] 

Moreover, since Ru or Rh has the high capacity to adsorb a sulfide, it can ensure adsorption of a sulfide by 
the catalyst section of a reforming machine. Therefore, it can prevent certainly carrying out poisoning of the 
fuel electrode of an internal reforming type solid oxide fuel cell with a sulfide. 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the fuel cell generation-of-electrical-energy system 
concerning an operation gestalt. 

[Drawing 2] It is the outline block diagram of the fuel cell generation-of-electrical-energy system 
concerning an operation gestalt. 
[Description of Notations] 

(1) Fuel cell generation-of-electrical-energy system 
(3) Desulfurizer 

(5) Pre reformer (reforming machine) 

(7) Internal reforming type solid oxide fuel cell 

(9) Combustion machine 

(19) The 4th passage (mixed means) 

(43) The 1 st heat exchanger (heat exchange means) 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
TDrawing 1] 




[Drawing 2] 
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5 r ir*5-p| 5„ Lfcz)SoT> * 38 IE l£ J; 4x . S#*©*1-5j^Srffli^Tft3!i$:2£j.-h 20 
© ft ft * §i £ ;>< ^VKSfcftftaEftS**- HifH <t t h I- . tfctf^O^i-sa&fcfl!^ 

[0018] 

ft # « 4 3S S3 fi , ilSaScSS&lwMA-rSHtiWJltsf^f^i:, ±iE*S£f48.K.TJ t ±fE&3{&ffi<o 

SritTV^S t> <73 T- fc 3 „ 
[0019] 

. ft*K2«±©£ ft K£ft£*3Rj£#«tt ft Six, R$t2ai«Ift 30 

* * * * V tc fit H lz £ ft $ -Br 5 - £ 2)S T* # 5 „ L It o X , iixli. We X * <D 

^■tz>m:&mi<^xmmwi2SA_t(Di%ik7km** ? >- iz mm iz & it z it z> z. t a* x % z 1 1 

fclc, t»^fxo#-T5!RiSrfflv^5fc»t> % «S * 7 1 A <£> 3S tt 53) * © A ± & IE ft IS 

5 r <t 2)5 x t 3 „ 
[ 0 0 2 0 ] 

[0021] 

fr<9 Xt£ < „ ^*»2W±cD^^**2)5 7KO#?£TT***STJ t -Kftj^^l-l^{ki--5S:^ 40 
tSil:g:5. L 2) 1 L 2)5 b , *^*^roifl^ll&ftjR»Jtf* &**&V-IMtft*ftg 
Ib^ftsr ili, ± © J; 5 ft , $8*3b*s©*ij&a»e>#*L<fc^ Q 

[ 0 0 2 2 ] 

-fc © ft ft * m 7)5 * * a it - & ft ft m ft £ ft 1- 3 s »± is t h, a e r e> * ^ . l ft # 0 r 
. *mm\z xtitf. * ^ iz& v & &m.%)m(o & ±&-gizm z z. 

5 o 

[ 0 0 2 3 ] , ; * 

a* ft a* wau^i-v*. 50 
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1 0 0 2 4 ] 

r r -e , * 3§ ^ J: ia f4\ «t ■3&«^rosgf4 4 o ot;«llo5 o o T: t 

t«fcHT^5tft, $!&^icig;isf#;*.£cD^*tewa3Lf::<^o l fc a* o x\ * ss w ^ 

J: *Wi , i» «» © tt «E » ^ « * *s W 111 i" S C t S: §6 C - t -C # S . 
[ 0 0 2 5 ] 

[ 0 0 2 6 ] 

t r 5 t- . rtasa:lSlfttlSlIl^iii±7 o o t; ~ i o o o*ce*<o*ta«T?f^Wi 

[ 0 0 2 7 ] 

x&mgs&mm-tztzit). &«^cotas^4 o otaiios o otaTtftort^T 

* 5 . LfciJi^t. # » J; *l tf , »ffl#»£*JifcKf*5::fcfc<3fcK«©ift£*:4 0 
[ 0 0 2 8 ] 

ft J* 3g 7 <75 fg BJ Jj; , efcffSlrofcfe&gM*, RuXllRh^tLtl^t»ffc5. 
[ 0 0 2 9 ] 

5 „ L ^ o X > * 38 W J: Jx tf . efeSt*<otttttfBJjcfi|**s«ftili-5r.tSrl»Cr:i:*J^ 

# So 

[ 0 0 3 0 ] 
[ 0 0 3 1 ] 

(mmmrn 1 ) 

[ 0 0 3 2 ]' 

BiK*tJ:it. *ISllCi5ir41iiSMt->^fA (1) fi % MfiKI» (3) , :/ 

uy^*--^- (5) , fti®&m&.m&w.Mmm® s nw.m (7) iht, m w- m m t 5 

) , MSftttl (9) , ( 1 1 ) I1~I6«K (1 3-, 15, 17, 19, 21 

, 23) , StfSl~i3 -f'u 17 — (25, 27, 29) |C ioTl^ilTl^, /«£ 
*s, t :5©&IStt/H) 7t-T- (5) d J; o T « £ *v , 

f±^4fift*S (19) laoti^^T^S. 
[ 0 0 3 3 ] 

ll»!5 (13) <D — Sfi ( El 1 IC *3 1^ T £ «| ) « J& «fc t§ (3) WAR (3 a) o ft # o 
[ 0 0 3 4 ] 

8 1 ^ n 17 — (25) (4, fg 1 gft 8§ (13) £• 5> L T ' rfT # * £ Jlfc «t (3) (C ii£ 9 tB 
*> <D T' £> -5 „ fP 7U # * fi , CH 4 , C 2 H 6 . C 3 H 8 , £. I>* C 4 H, 0 £r tr # * T* & 

-So r. r -e , m 7L t£ , i5rfr^^i3Aro*afife*n, c h 4 a* #j 8 8 % , c 2 h 6 a? &j 6 % 

, C 3 H 8 &m 4 %RXfC 4 H , o tfft2%i4oTV»5. 
[ 0 0 3 5 ] 

(3) f4 , ))SALfcf]5m^^^»ftii^-er, ®m#*4 3 rofiHfc^£®i*-r-5'b<7)-efc 

5. fitt 3§ (3) rotilP (3b) f4. J(S 2 8IE IS 1 5 ) -fig (2fe4g) toiaiot^S 

o - .* r 

[ 0 0 3 6 ] 
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t'i/ y 7t-^- (5) a. w,m%s (3) &ffim\siz&mtfxk&'&-t-z>m'&wmm#x 
mm ik 2 sx±v>mitAm , t- & , c 2 h 6 \ c 3 h 8 . &t/c 4 h, „ *tcH 4 ..t 

&«-t5t><7>T-&5„ ^H7*-7- (5) «AP (5 a) fi fg 2 & (15) OftkSs 

( * m ) fc: o * # 0 . fcbp (5 b) fi fg 3 ffi & (17) © — ig ( T *B ) l:o4«iot^5 

o 

[ 0 0 3 7 ] 

^vyr?*-^- (5) a^^u^^-r s * * * x. , ^o^ssasiwtef&ii&gBAsigtTibaxT 
an, t&nmm (7) sr*&»$-g:r*»e>«s^««i (7) o##^s#^jT-^f a i, j& s§ 

o 

1 0 0 3 8 ] 

7"H>7t-r- (5) fi, 9l!lfi«t«>XV^^K, CuiaoTIS^tS^ 
ft (6) laOIfigHS (7) i:i^JHTV^. ^ Lt, ^^-ffifth. (7) (DttSiii 
ft (6) Lt7H)7t-v- (5) me *3 9 , 7"H)7*-7- (5) O jig 

SB <£> g 4 0 Ot«l, » * L< ft 4 0 01C~5 0 OtCffifcHTV^, 
[ 0 0 3 9 ] 

iStH (7) fi „ (La, Ca) Mn0 3 ^5>.4 5?gSS (31) . YSZi'b45S 20 
ft? S (33) , N i - YSZ«>5)451fi« (35) . ffi ft S (37) . » ^ (39) 
» £. *f- SB Is] Sg (4 1) fCictlS^ilt^S. ®ft?© (33) ft, <D 1® * * 

v fc* ft a* a iS -t" 5 r k a* x* # , #*&tJttt-?-l±9il-*-S^2:a'-c#&t*. ® ft? W (3 3) 
co-^<7)S (fcffiijros) m fct $i Jfsf & (3 5) a* IS ft <b . te^wffi ( ;& fill go S ) fc W: ^ ft 
ffi (3 1) jSRltbllT^S. ^ Lt, ® ft? « (3 3) SrPSMirLT. j& ft & (3 5) ffiij 

m n m. (39) a* is tt e> n » ^ ft n (31) « m a ft g (37) as k ft h ti x ^ 5 „ m 

nm (3 5) t^ft® (3 1) k tt, *8Ple]B (4 1) «r^LToft#oTt^. JIRft-tt 
?fe (7) <D ^ tft fi , 700 < €~1 000 t CT'£>5„ # *5 , *^MT^5 tw^ross 
ffili £ ft ^ (3 2) l;*fj£;t5„ 

[ 0 0 4 0 ] 30 
£ ft ^ (3 7) WAP (37 a) fi , 35ftas8fEi§-r58S5Sft& (21) ©-Slco^iSo 
T V> -5 c tU.'$*i (3 7) m fi , ?B 3 ^ n 17 - (2 9) I: ± >3 SHi^fe ^ tl5„ 
tt*&**bfc£fttf03O 2 M:, ^IS (3 1) km.mW (33) tro#If«ffiLT0 2 _ 
i:*!K*»li(3 5)||fc*»-*-fi 0 

[ 0 0 4 1 ] 

ft ^ (3 9) ©AP (3 9 a) HIS3oftSS (17) O f& *8 f- o ft a* o T <^ 5 „ j& ft m ( 

39) ctttuy 7t-v- (5) a» p> w l it c h < zstsmmtf^tfrnifeZfrZe * 

L T , jft ft & (3 5) t-ttllSN i ©ttlf fflti 9, ftfeJjltHfi^^ttCOSy 

H 2 ^-a-tpteK^xfc^-fii-rSo ^ ti:, r <£> ft ff # , £S ft ffi (3 5) itdl (3 

3) irW#BT'£ft*i (3 1) IH^fftLTtfcO 2 " t K "T 5 „ ^JlIU ^ H 2 40 
OSlfC0 2 5rttf^^#4^$ja 5o r <£> i: # , O 2 ~ b Ml m £ ft- tc W.* & ®in M ( 

3 5) a» C, ^ » E IS (4 1) ^ ffi. ft. & tf . 
[ 0 0 4 2 ] 

4 it , ft ^ (39) CD S M » P (39b) fi S! 4 flfi gg (19) £?>LTSg2j>ftS§ (15 
) Oti«Co4«JoTV»"6. ^ L T , ft g (3 9) a>k**ffl£*V*:H 2 0, C0 2 . 
H 2 &UtCO£r-£tfBftl?*gt#*as, IS 2 :/ n 7 — (2 7) (d <t «9 M 2 M (15) |C 
i£ >3 tti £ ft. 5 „ $B 2 St 8S (1 5) f-SEALtc^ftStim^^tt, M WL Si (3) £ M L 

[ 0 0 4 3 1 50 
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m&m. (9) j&nmm ( 7 ) « ^ * ^ (37) Rum.nm (39) ico/iisoti^ 

o ^ Lt, & 81 (9) 14 , mnm. (3 9) *>f,Wffi^llfcC05i;H 2 £ ^ tf ife # * & 

£ * ^ (3 7) *»b»ffl$Jx*:»^^Sril8«-*-S. 
[ 0 0 4 4 ] 

Wi 6 (2 3) l±^«E«g (9) T-^^Lfc^^^755g{tiiii-5^^x**)'9, t <D - m ( £ 

AS ) ** ft ft tfl (9) t o 0 , ^tfJf&JSS ( :& JH ) # g|= # x <£> S fcti a ( 12 ^ -fr -f ) l-o/i 
iJ5 o T ^ 5 . 
[ 0 0 4 5 ] 

(1 1) rtiutt, S5gK (21) i fg 6 aftgg (23) t # ®.ft tZ.&X*X^Z>. 

t Lt, (1 1) 14, f 5 (2 1) £aftiI*S3SS(*, |6i% (23) £ 10 

[ 0 0 4 6 ] 

w r -c , ft v^t^a (l) ©ftffSrttMti. 
[ 0 0 4 7 ] 

* r s m # *»4 , is i m n, (13) (3) caxts. tu, a& §g 

(3) K St A L £P m # * f4 , JK fig « (3) £fiftil*5r*|;ii.9. ^Wi-SflMISfctflfc 
[ 0 0 4 8 ] 

& ic , »<b«i**»**ixfc»m^^ttjBiat« (3) & sk tu l, , m 2 m ss (1 5) & m m * 

5 . t LT, m 2 (15) * 4 »ft ?g (19) fc <D -g- 8£ ,6 , fBrfr#*f4H 2 0, C 20 

0 2 „ H 2 & ifCO*r^tf*B<B|.W«Sl^^i:a«-Sti*. *rfj;tf**ilR**S«at;tf**a* 
»£-Ufcl)S»;tf*fi. !2itS (15) Jrlot^HJ 7t-v- (5) «c A 1" -5 0 
[ 0 0 4 9 ] 

d , ruy7^--^- (5) ©»f^Sr»iBl^|ttWt-5. 
[ 0 0 5 0 ] 

^uy^*-^- (5) <£> fcli g£ gp T* 14 , itt««|JS:JSlW^^*sSttiii-*ri:»cJ:9. jS3 * *fc 
2#±ro£Mfc ****** asgjCLT* *V#£j*£iX.5;< ^V^S^^S^^i-jg-^- 

* , «*»2a±©«^k ******* *sSJCL-C***-»<b«***s^j«$ix5*JSK 

^^isiSi^f igrs, * *j , ^^>"(ks/si4 7°^y7^--v- (5) <Dtemnv>±# 

tloterO, *IISISJj;ii±i LT7l/y7*-v- (5) ©AP (5a) filj 30 
ft* j£ SB T- jg d 5. 
[ 0 0 5 1 ] 

^^vteEJfcOKJSStt, ftcai^ttJSDtfcS. r<E>RjSf4$SJ»KJfc-CS>3 0 
C n H 2n + 2 +(n-l)H 2 -> n C H 4 - ▲ 1 T 
[ 0 0 5 2 ] 

r r. t- , ^ ^^ftKtf-efflv^bhSH, »4. **fi&«K]£T*£j5jc£*x5H 2 ;£.tfft!fsfi? 

[ 0 0 5 3 ] 

TkiaStfS^cSiSSii, ^wS;(c:^i-iiit)T-fc5o rrasJS(iK#ftS^x*fo5o 

C„H 2n + 2 + nH 2 0 -» nCO+(2n + l)H 2 --A2T 40 
[ 0 0 5 4 ] 

* * t> *> » ^I'^t-v- (5) © A It SB T- f4 , ±ESA 1 TSt)«aA2TO#SJS^ 

2 a ±©«fl:**!6» 6 * 9 **#£j£$*l5. 

[ 0 0 5 5 ] 

mt>> b tEm^fafr o fa(D Bifc h m& i^jg ~ ^ X Z t m x. b Z> * Lt1>L, 
KJ£KJfct&LTIE:£|P]<DKJS0 s ^V , '£:«>, i**tr iiif 

* 5 = 

[ 0 0 5 6 ] ; 

t r T' . £BrfT#*S:J&fiitfs (3) «E ffl $ -fr T t , «Tff^^l-^*ix5«Eft;»H:» ^ <£> 50 
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^< T # Jft tt « (3) ti9l»iSii5ittH&ft^ D r^T*. (5) 
1 0 0 5 7 ] 

tt , I3S8 (l 7) S:IoTlfii?fe (7) ^ (3 9) l:SAt5 0 

[ 0 0 5 8 ] 

— £«fi|g 5 &£g§ (2 1) £i!oT!?*3£&£g (1 1) l:SAta o ^ IT, !f*3S&^ 
(i i) icjs^T, £^££S£S*g (9) xt&mis intz&# x t ^ntc£ 

9 , 35 « fi JP £ ix 5 0 *D M £ tt fc 2S « tt > » 5 Stt Mr (2 1) ^loTlili (7) CO 
£ ^ (3 7) (^gfcAt-^o 
[ 0 0 5 9 ] 

* K , K » flt ( 7 ) 0ttfE«rttttlcK9I-J-S. 
[ 0 0 6 0 ] 

(39) -Ctt % (35) K^*H5N i ©*«tf1?ffl K Jt 9 , * * > t 7k ^ ^ 

[ 0 0 6 1 ] 

Tk^St&KS/C^S/^Att, R^aic^i-iiij-efcSo r^R/SttKS&KJS-cfcSo 

C H 4 + H 2 O -> CO+3H 2 --A3T 
[ 0 0 6 2 ] 

& tc , (37) Aoit9R^^«itt (3i) ^ t®i (33) t <d Rmx*mmi,xm 

[ 0 0 6 3 ] 

0 2 +2e~->0 2 ~ "A4T 
[ 0 0 6 4 ] 

^st-r^^temfc?® (33) sr a o t jr w m (3 5)'«i:»it5. ^u, m&m (3 

5) t mmm (33) t <o r m -c , (39) *t**u** 

[ 0 0 6 5 ] 

C O + O 2 ~ -> C O 2 + 2 e ~ ■■■ A 5 ▼ 
H 2 +0 2 ~->H 2 0+2e~ •*• A 6 ▼ 
[ 0 0 6 6 ] 

^ <£> £ £ , 0 2 ~j6>b2ftffi£;ftfcS^;^^® (3 5) a>ib^£&(H]&g (4 1) — ?)fcn^tP 

o * u r , ^35Ih]s§ (41) c^^tt^x^^^-^^ 19 jij * « is fi 1 *> *t a D 

[ 0 0 6 7 ] 

s^te^asum (41) a> t ^ ^ @ (31) ^ »t ti a * , *A4?i:jsti5c 

. ^^ffi (3 1) iS»S (3 3) t(D#Bt^Si (3 7) rt^W^glflTll^ 
[ 0 0 6 8 ] 

— * , «& Jft^ (3 9) bftffi £ fc H 2 o. co 2 s H 2 S^CO^^tfM-ffiS^ 

* tt , IS 4 tffi Sg (19) JrIoT^2^gg (15) ^iAt^o tLT, IB 2 aft Eg (15 

) £iii4»f£sg (i 9) t o ^ «e £ -e , mnwmmif ^iz^nitf * ztiZo 

[ 0 0 6 9 ] 

4 fc , JR 3pf m (3 9) £|e fcfcj £ fc C O t H 2 t Sr^&S^^XtfSai (3 7) b 

mmzntzmx xtemmm (9) i:«At5. tu, (9) k^^t, 

[0070] /*: 
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CO+l/20 2 -»C0 2 •■ A 7 ▼ 
H 2 -fl/20 2 ->H 2 O ▲ 8 ▼ 
[ 0 0 7 1 ] 

^^£;ftfc*fc;tf*te, (2 3) £riioTi?*£&3§ (l l) i:SAL, m 5 ft ft ( 

21) «:tt»i-a £ SttajfcSrff 5 o 
[ 0 0 7 2 ] 

!?* £ & §g (1 1) Sr«iiLfc#^f^f±, (2 3) fcJioT#fflqa*e>#tiJ£*L5 

o 

[ 0 0 7 3 ] 

*Sg*?fcttKJ:;ixtf, r/i^y^*--^ — (5) fi®^#*^©ftSfi&2:w_h©ft<bzl<ili. 

I" fc> *> . C 2 H 6 , C 3 H 8 . SO=C 4 H, o t^CH 4 (C & ff -f" 6 £> , j$ i|Sf ^ (3 

9) iz&ig; zttzmnx *\zi*mm& 2 «±©ftfb*istfi#*;jxft <^o .tor. 

* T- fc > % £ (39) rt ft * # *r ffl S *J * ft W: '> V* . Lfc^oT, ( 
7) o «ft ft £ (3 9) rtt*5it5S*©tfrffltrKCr i*ST?#5. 

[ 0 0 7 4 ] 

m^#*4 , l-5iHb^#^£;ftT<^fc£:LT<b, ^uy^*--^ — (5) (OjKtKAK: 
*0±K«Mb*9ML««£ft5. iot, Jft ft £ (3 9) i;«^Jft5I»#7i;SfWtt 
Jx^^rot*, (35) *J Sit it m \z. ± "9 * $ £ K 5 *3 ix {4 fc „ Lfc«SoT ; 

ft m (7) Wj^ifsfffi (3 5) #**bttK:±«Jtt*£;h.5<B«:l*Crfc;6S-C#5. 
[ 0 0 7 5 ] 

* , ^4«tSS (19) iaO, ^WSflfSt#;*.i:?S2?jitgg (15) SrSEia-rSJlS**;** 
t # iiS £ *x 5 . r*x J; 9 , AD !S&£ix5. ^> x. , ^H) 7*--?- (5 

ftSflt*^^©lrt5«lSrfflv^ft*«2Et±©Kft**S:^ ^y|;»*|:«ft$*5w 
[ 0 0 7 6 ] 

ir5T-, /H7t-v- (5) ©iftftfltfc^W^, J® # * tioKII 2 W_hrc> ft/ft; 

Rxt-m<tmm i^&fc-r z> Kit ~ z> 0 l *» l tz & % , & & £ (39) ~. <*> # *& 

[ 0 0 7 7 ] 

r r -C . -7 \s }) -7 * — -r — (5) ©figAS 5 0 0 tWTtftfcMV^Sfcft, /H) 7t 

- - (5) •ctt«*»2«±w«{b**i4sy^>^*{bi-5Rrt;is±»wiBr.i). ft 5f ifc 

2 £A ± © ft it * * * * A Xf - Wt it ft m t' X lb I" 5 R £ t± (5 t A/ if 8 r f>4v^. L fc «s o 
[ 0 0 7 8 ] 

-7uv-7*~^- (5) ©ias*s«^#-e-> 7v^t-7- (5) <D®<mi®izm 

[ 0 0 7 9 ] 

r r t? , j& iftH fife (7) CiO 7"U!) 7t-^~ (5) ©fi|E# 4 0 0 t~5 0 Ottft 
fcjlT^5fc». T/u-y^*-^- (5) ©tt«ffifcJDK^:tf**<0;R*H:*rHibf;:<^. 
LfciS^T, 7H)7t-T- (5) w««E»^K**s«fUli-S-i:SrB6<'ri:*i-e#5 

o 

[ 0 0 8 0 ] 

i I 5 t\ «K £f m tt ( 7 ) »70 Ot^l ooixt^iit^s. 

[ 0 0 8 1 ] 
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r ' T- . -7uV7*--?- (5) (6) l:J:9f»ltt (7) Ic & -8- £ *t T v> 5 

fcfe, mnmm (7) ottsssirffl^tT'u!) 7*-v- (5) roigg?:4 o ot-s 
ooticffiorijitn. u fc as o r , /hi?*-?- (5) &&m.i- z&m.^&%: 

%\ & ic & rt Z> ^ t K < y is V 7 * - - (5) a»ff&4 0 0'C~5 0 0'€(£ftoc£as 
-C £ 6 fc * , 8* ft « ■» lt->^TA (1) <D?lta$»|6)±?rIi;i5r ir^f#5 e 
[ 0 0 8 2 1 

^MJ7*-^- (5) ©««t«B*Si»«*Wffl.'l4lw«nfcR-u , Rh^W*^Mfet 

iiciotf^^^tv^sfc*^ 7*uy;7*-^- (5) ©«ji»fcK**swta-*-Swt 

£ BS <* r. t T- # 5 . 

[ 0 0 8 3 ] 10 

Ru,-Rh<f«)*^*««tttat<IS*«:»#i-5ffi*!6SKv^fcft, /l/y7t-v- 
(5) 0ttlKaiS£J:9ttfc*0>gt*«:ltXl£t?3:i&as-?#5. Lfc/^oT, $S ft tt *!i ( 

7) © mnm (35) a* • ic j: 9 * n a © *r t r c r t a* -c # s . 

[ 0 0 8 4 ] 

( m m m m 2 > 

[ 0 0 8 5 ] 

B2K*ti5t. *nmBm\z&zmn®.ttL&m.~>XTM. ( 1 ) t± , aa, §g (3) . 7° 

M7*-v- (5) , ^gftm?& (7) „ Jftttttl ( 9 ) , Ml i&£gl3f (43) , $2i 20 
£ & SS (45) , * # > :/ (47) . it.* is ? (49) N fj?7~|gl2»fcSg (51, 53 
, 55, 57, 59, 61),^4'^n!7-(63)XU ? m5^n!7-(65)^^J;o 
ti^^ntl^. * *s . **Wt»W^5 4:r>&o«lft*#«tt!lllll!l*»» (4 3) J; 

[ 0 0 8 6 ] 

Ml 7 »St S§ (5 1) (O-m (H2lCl3lt5£«) Jft Bit 2§ (3) WAP (3a) |C o ft # o 
[ 0 0 8 7 ] 

ff|4^n!7- (6 3) |± , 7 I Sg (5 1) £?>L-Cf15m#*£JftG!t3s (3) j£ ig 9 ffl -f 
t © t fc 5 „ .30 
[ 0 0 8 8 ] 

£ 8 % £ (5 3) <D - * tt JK Bit « (3) © fctl R (3 b) o 4 a? 9 , ftb, Sffi ( _h » ) M9 
St S§ (55) CO & SB m o ft *S o. T 1/ '> 5 „ 
[ 0 0 8 9 ] 

$9i^ (5 5) co - iffi ( * SS ) f± zk # :/ 7 s (4 7) l;o!iiSt5« teiffi ( & i» ) tt7"H) 
7 ^ — — (5) (OXa (5 a) toiiioTV^, 
[ 0 0 9 0 ] 

7k^^7°(4 7) (i7k^>-^ (4 9) O ft as o T V 5 „ zk * >- ? (4 9) zk & ffr ® 1" 
5 © T- ifo 5 , Tk^^T" (4 7) fi zk * :/ ^ (4 9) li|f®$tLfczk«r®V>3iAy-C. |9 
BftSS (55) SrSit5Hirfi^^l;^LT!»^a/L/fc"*5rPi^tlJtfcroT-fe5 0 40 
[ 0 0 9 1 ] 

m l o jft S& (5 7) ro-i8li7'H) 7t--r- (5) ©ffln (5b) o 4 as 9 , i&mti 
88 ft ^ (3 9) <D A R (3 9 a) l:o4i!-ot^5„ 
[ 0 0 9 2 ] 

f 1 1 IS (59) ro-SISfi^M^ (37) WAP (37a) \C O ft as o T V 5 „ 
[ 0 0 9 3 ] 

!g 5 ^ n >7 - (6 5) (4, millS (5 9) £5>L-C£«£^ft®jl!l (7) <Z> £ ^ ^ ( 
3 7) ClOtUftOtfoS. 

[ 0 0 9 4 ] .. • ' ; 

mi 2 mm (6 i) © - « (&a& ) (9) ic o ft as Q , « (•*«») n.mit*<o 50 



(11) 
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[ 0 0 9 5 ] 

SB 1 flfc £ & S§ (43) rt fc: tt , fg 9 ft Sg (55) km 1 2 ft g§ (61) i a* & ?r I- @ T 

t Lt, fglfft^&SI (43) »±. I9ig ( 5 5 ) & ft i§ i" S «5 rfr # * t , 
2 ft & (6 1) *IIt5»#^i:^i^i$t5 0 
[ 0 0 9 6 ] 

2 £ & 31 (45) 1*9 tt , ftl 1 1 ft gg (59) £ fg 1 2 ft gg (61) t tf&ft\Cl£Xf 
TV* 3. ^ LT, S2iSi^ (45) $1 1 ft !g (59) £ftil^5£«i, ll 

2 ft ?g (6 1) S:fta-*-5#|!*f^i:S:«lSE»$**. 
[ 0 0 9 7 ] 

r r T , I¥H««?->^tA (1) (omftzsLm-t z , 

[ 0 0 9 8 ] 

* i* , H$ rfi # , |g 7 ft gg (5 1) £ i§ o T Jlft fift §1 (3) [C ft A -T 5 « tU, flfc Git §g 
(3) |- ft A L fc ti$ m # x fi , fl£ Gft (3) ^Sit5 r t I: i 9 > ^tfl-iflHfcWtflft 

* $ ix 5 „ 

[ 0 0 9 9 ] 

ftlc: , «Mfctt#l*±£;h.fc*rti#*ttJii*E# (3) £ ft UJ L , f?8ftSg (5 3) £ ft i§ 1" 
•5 „ ^ Lt, fl 8 ft Sg (5 3) i:g9SK (5 5) fpm^^l-WL-T*^ 

^ y (47) ^±o**stti&$jxa 0 

[0100] 

*#{fc#&£il,fcSJrtj#;*H:»9«E» (5 5) £iioT!Sli?<i£&3§ (4 3) ClAtS. 
tLT, !K 1 (4 3) JC&^T, *^«i^$JxfcfPm^^t«S^«l (9) T*^^ 

SR 9 ft Sg (5 5) Srlot/vy (5) |:«At5. 

[0101] 

- * , £ M li IS 1 1 ft 8g (5 9) ^loTS2S5iSf (4 5) ft A 1" 3 . 

Sg2j?fc&&3g (4 5) IC*5^T« £^ (9) T8&&£*ifcife #*£fif& 

3E * fr * tulc j; U , £ M ti 2D £ tL 5 „ ?f*i £ *t fc £ l± |g l lftSS (5 9) £ a 
o t j» # « ft (7) co £ « ^ (3 7) l;SAt5. 
[0102] 

* fc> & & « (9) T^^^nfcSN^^tt, iSl2ftg§ (6 1) ^ict|2f!X«S ( 
4 5) l:iAt5. ft K . f 2i^ti (4 5) Sr*ffiLfc»^^ttSBl!tt«*» (4 3 

) csAts. tifc« mi^^mgg (43) zmm^tzwif xtemmnfrtbmmznz 

o 

[0103] 

*HI«ffiCJ;ntf, JSlfffcS&fl (4 3) *5 V* T , !R 9 ft Sg (5 5) £ ft il i~ S ifl m 

ti * t , fg 1 2 ft Sg (6 1) ^ftii-r^S^^t^flS^^^-frSo r *x J; 9 , ?b m # * 

»* in f» £ *l s . -t *t ^ x. , yuy^*-^- (5) (cisi/>T, /i:itsF^^ c f i <^^*^2^± 

[0104] 

( © n Ik J£ KB ) 

k(#ii*»i-eit, y^y^*-^- (5) co^^SBicittRu, r h tot^itti^ 

[0105] 

£ fc , ±IE**lt?f5tt-er±, /V-P 7t-v- (5) as ft A ( 6 ) (7 
) m»£-£jxT^.5#, MS 1Sf « % (7) <£> $S » j£; (39) ©AP (39a) f£ , C u T' M 
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[0106) 
[0107] 

[0108] 10 

It # « 2 <D % W J: ft ti , «W^f^itifc«E<t;»i6S^*ixTt^tUT'b» 56: « ^ ^ fi4 ^5 
K£9±Efitfc4fcfitft*3J'kS. L *s o T » ^*4®Kifci!&$;h,5j&^#*Kfifcft#jM:-£ 
S ft * ^ © T *5 « # « ft 4fc K J: QftfcSftSis-tftttfc^fcitK rt^*SS;S*t^l 
a*»W«ftwj»»«^SItft«l»ftJ:9«*$*L5©*rBS<'r.i:*J-C#So 
[0109] 

m z n & m # * t & & z & z> tc & , mm # * izmm z ft z> „ ^ ft * , s*i2«ic 

jRft***;**^fc*ft£*5R*£:i&*j£teft*ft, ^«S5c2W±(Dmft**^^^VtcM 

Sl^ftS-f L tz » o T , xoir-r smt: m^x BIXK 2 &L±<D& 

[0110] 

iii * * 4 w » w- i ix »* . £ & ^ a a* , &m^^mA-fz>m<Dm.Pt-tf*t, mn ms.tr 
mmM<D-#x\zm%frbmm£ftzmtf * t & m&&&itz>tiit>. smm a * a mm z ft 

5. * ft ^ 7L , Jfc**2«±w« ft ft S*SR«#et£ ft Sft, S Sf ifc 

2W±(D^ft*^?ry^>-('5l^lc:igft^-B:5ri:a5T*#S„ LfciSot, ^ ^ ^ W # i" 

i: # T' # § „ 

[0111] 30 

W * 5 <D I- =t ft . « £ # S iz «fc dSISrofitii; 5 0 0 t: T f- {£ ft T <^ 5 fc 

«>. ac«^T-tt^*m 2 ei±©«ft***s p< ? ^ft sft-fssjs.^ ±fte n 5 , m.mw2 
si ± <73 ^ ft * « # * * a i* - »ft si ft & ft -r 5 r & » & t a, t* m z. h # v> . l t ^ o t 

[0112] 

* ft . # IS: ft J; 9ftSt§W?&Ste4 0 0 tHilo5 0 CCKT^ffifctlt^S 

, fl*^^ftJim#* * W^sSfiflrW L ft < l^,, LfciiioT, 3feK#«5«ttE<flJf-^**s«fa 

[0113] 

6 .tixtf , ftw&nK®#n,MWMi&m&m.<n&-t zmz m\,^ 40 

T^«^^jD^li-?,fcfe, SI 4 0 0 ttlJ:Io 5 0 0 t«TC(*or t 

# 5 „ Lfc^ot, {*M#®£SiJi£igit5r£ft<frSt£cQ2&^&4 0 0t;^ft.§.o5 0 

<h # f # -5 „ 

[01 14] 

m>km 7 (D&w\z xfttf^ &&m<DmmutfmmmvrtiimizmfttcRujiteRh\z£.^x 



[0115] , ' i 

*ft, R uXliRh Uttftft^SttStEA^ftV^c*, 3kK«©«a»^J:9a[ft4feW 50 
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fcffiUk&ifcX V & M £ ii> Z> v> & ft M lc &j <* ~ b & X* £ -5 „ 

[ 13 ® co fa m * m m i 

[12] ni&mm^m zMftmm&m^ * t j±<DM.!&nf$,mT' &> z 0 
i w % co m w ] 

(i) $ms7&fgtt->*7 i A 

( 3 ) Jftioitgl 

(5) (&ffg§) 

(7) n&w&.m#w,m«mmnw.m 

(9) 

(19) fg 4 SfcSS (^-g-^S) 
(43) S? 1 imzi&^sk) 



[mi] 



[ 12 2 ] 
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(74)ft§A 100115059 

(74)ftSA 100115510 

(74)ftSA 100115691 

#S± ®ffl jig* 

(72)^bj# fam 

(72)»9§# ft* 

*BBft*ffrfjfcM»ir 1 304#i *V ^x«tt^t«J|i«f^f AWX#rt 
Fi?— A(##) 4G140 EA03 EA06 EB01 EB03 EB13 EB14 EB16 EB18 EC03 

5H026 AA06 CV10 HH08 

5H027 AA06 BA01 BA02 BA16 



